The thermal performance of an inclined two phase closed thermosyphon with different working fluid has been investigated experimentally in this paper. Distilled water and an aqueous solution that has a positive gradient of surface tension with temperature are used as the working fluid. A copper thermosyphon with a length of 1000 mm long, an inner diameter of 17 mm and an outer diameter of 19 mm was employed. Each thermosyphon was charged with 60% of the working fluid and was tested with an evaporator length of 400 mm and condenser length of 450 mm. The thermosyphon was tested for various inclinations of 45 ○ , 60
INTRODUCTION
Two phase closed thermosyphon also known as wickless heat pipes is an effective heat transfer device. It is a vertically oriented wickless heat pipe with a liquid pool at the bottom. It consists of an evacuated closed pipe filled with a certain amount of suitable working fluid. The two phase closed thermosyphon is divided into three main sections namely the evaporator section, adiabatic section and condenser section. When heat is added on the evaporator section, the working fluid inside the pipe vapourize and carries heat from the heat source to the condenser section, where heat is transferred to the heat sink. The condensate working fluid returns to the evaporator section by gravity force only. Hence, the condenser section of the pipe must be located above the evaporator section.
Due to the large latent heat transfer associated with the phase change processes, a large quantity of heat can be transferred from the evaporator section to the condenser section with a relatively small temperature difference. The important advantage of a two phase closed thermosyphon is that its critical heat flux is 1.2 -1.5 times greater than the heat pipe [6] .
Thermosyphons offer many advantages in electronics cooling, chemical engineering, waste heat recovery, power generation, air conditioning systems, water heater and solar collectors. [2, 4, 5, 9, 12, 14] . Negishi and Sawada [7] experimentally studied the heat transfer performance of an inclined two -phase closed thermosyphon. They used water and ethanol as working fluids, and found that highest heat transfer rates are obtained when the filling ratio is between 25% and 60% for water and 40% and 75% for ethanol and the inclination angle is between 20 o and 40 o for water and more than 5 o for ethanol. Amornkitbumrung et al. [3] studied the effect of the inclination angle on the heat transfer rate of a two phase closed thermosyphon using a copper water thermosyphon. They studied that the highest heat transfer rate occurred at 22. thermosyphons and concluded that the inclination angle of a thermosyphon has a notable influence on the condensation coefficient and the optimum inclination angle varies from 20 o to 50 o with filling ratio. Zhang [13] promoted the use of working fluids for heat pipe systems like dilute alcohol solutions (range between 0.0005 and 0.008 moles per litre) which exhibit a non-linear dependence of the surface tension with temperature and a positive gradient with increasing temperature in a suitable range of temperatures and concentrations. At low concentration, the aqueous solutions behave like positive binary mixtures [1].
EXPERIMENTAL SETUP
To study the thermal performance of a two phase closed thermosyphon, an experimental setup has been designed. The schematic of the experimental test is shown in the Figure 1 . The parameters and the ranges of two phase closed thermosyphon and limitation of thermosyphon are tabulated in Table 1 and 2 respectively. The thermosyphon under the study has 1000 mm long of 19 mm outer diameter and 17 mm inner diameter made of copper tube. The length of the evaporator section is 400 mm, adiabatic section is 150 mm and condenser section is 450 mm. Distilled water and aqueous solution of n-Butanol (1x10 -3 moles/litre) were used as the working fluid. Five thermocouples are provided in the thermosyphon to measure the vapour temperature, evaporator temperature, one thermocouple is provided to measure adiabatic temperature, three thermocouples are provided to measure condenser temperature and two thermocouples are provided to measure water inlet temperature and water outlet temperature. Copper constantan thermocouples (T Type) are used to measure the temperature. The flow rate of cooling water was regulated by a rotameter. Electric heater which supplies heat respect to the evaporator section was made of nickel-chrome wire with a power of 1000 W. Thermocouples were connected to the digital temperature indicator to measure the corresponding temperatures. Auto transformer was used to vary the heat input.
Before charging the pipe, it was cleaned thoroughly to remove the grease or oil from the inner surface. A vacuum pump was used to eliminate any non condensable gases from the thermosyphon. Finally, the pipe was charged with the working fluid to make it ready for the experiment. Fig. 2 to 10 shows distance Vs surface temperature along the thermosyphon. When heat input increases, the surface temperature of distilled water and aqueous solution used in the thermosyphon increases. The surface temperature of thermosyphon with aqueous solution is higher than the distilled water. Fig 11 to 13 shows the heat input Vs efficiency of thermosyphon for various heat input and flow rates for both distilled water and aqueous solution. The efficiency of thermosyphon gives better results for aqueous solution than the distilled water for all inclinations, heat input and flow rates. For vertical position of thermosyphon, the efficiency is higher than the other inclination. The lower inclination reduces the efficiency due to the obstruction of vapour with condensate return from the condenser. The efficiency is higher for 40 W heat input than the 60 W and 80 W heat inputs. 
RESULTS AND DISCUSSION
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CONCLUSION
The effect of various flow rate, various heat input and inclination angle for both distilled water and aqueous solution on thermal performance of two phase closed thermosyphon has been investigated under normal operating conditions experimentally. Based on the results, the thermosyphon charged with aqueous solution has the maximum thermal performance than compared to thermosyphon charged with distilled water.
